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Overview

* What is a lightboard?
* A see through whiteboard that is an effective
online teaching tool

e How does it work?
e Total internal reflection

e Frustrated total internal reflection to illuminate
the ink in contact with the glass

* Why is it useful?

* Provides a more engaging and personal
experience to the typical online class

e Stimulates the viewer and engages learning in
new ways

LED

Glass Pane



* The Center for Excellence in Teaching and Learning (CETL) at the
University of Idaho requested we manufacture a low cost lightboard.

* MSRP =S3000
e Our Budget $2000

* Goal: create a financially palatable lightboard that will be specially
designed to gain faculty buy-in/interest via portability and user
convenience.



Glass Problem

* Regular Plate Glass  Starphire Glass
* Window Glass * Low lron Glass
* Cheaper (=54/ft"2) * Expensive (=512/ft"2)

* Poor Light Penetration e Better Light Penetration



Glass Decision
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360° Lighting Scheme Single Sided Light Test (Lighted from top)

The left side in both photos (Starphire Glass) has a more consistent color and light
penetration, where the right side on both photos (Window Glass) fades to green as
the writing travels away from the light.

DECISION: Starphire Glass




Final Design

* Portable
* Fits through doorways
* Locking caster wheels

* Easy to Use
* Simple plug and play
* Easy adjust lighting
e Adjustable shelf

* Accommodating
* Ergonomic for users




Final Design Details

* Height: 6" 5.65”

* Width: 4’ 6”

* Length: 6" 5.7”

* Weight: 146 Ib

* Frame Matl.: Aluminum T-Slot
* Glass Sheet: 4’ x 6’




Final Design Details

* Power Brick Holder * Light Dimmer




Final Design Details

 Rubber Wheel Dampers * LED/Glass Fit




Safety Calculations

* Tipping
e Can withstand 42.26 |b force at top before tipping
at current width.

Name Dutput Unit
F_1
width

h_max
h_bot

F_2 bat | 112.692308
F_2 max| 42 2614295
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Safety Calculations

* Bending
e Support leg beam deflects 0.1292 in from a 215 Ib load
e Deflection of vertical beam is 0.205 in from 50 Ib force
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Safety Calculations

 Wind Force

e Can withstand 20.81 mph wind before tipping at
current width
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* Regular 80/20

* Black Anodized
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Capstone Project Budget Template - Summer/Fall

Project:  CETL LightBoard
l | g e Last Updated 9/28/2018

Expense ltems June July

Equipment/Tools:

e Regular Aluminum Frame S e :

Extruded Aluminum Frame (Clear Price)

1x1 Beam

* Cost $414.78 e

2x2 Beam
8 hole flat bracket
M M 12 hole flat bracket

* Anodized Black Aluminum Frame
6 hole flat bracket
6 hole corner bracket
45 degree connector

® COSt 645 . 15 2x1 Beam for connectors

Shelf Material
Shelf Brackets

18.44
59.82
65.66
85.72
23.80
21.60
21.40
12.80
21.60
32.80
51.60
150.00
42.40
2.00
3.00
10.00
18.00
797
73.94

Caulk Gun
Silicon Sealant

Part Length Quanitity Black Price (5/ltem)  Clear Price (5/ltem) Diffrence per item Loctite

Under Glass Rubber

1x1 Beam 71.2" 15 36.37 5 12.44 5 17.93 LED Dimmer
1] LED Lights [X2)

2x1 Beam 71.2 47.84 29.91 17.93 P gl

2%2 Beam 54" 00.37 32.83 27.54 Neon Expo Markers 7.40
Caster Wheels ? 69.72

2%2 Beam 71.2" 78.95 42.63 36.32 wheel Rubber X $ 12.59
Prototype Glass ( $ 105.49

8 hole flat bracket N/A 7.66 5.95 1.71 e : s 7]

12 hole flat bracket N/A 11.78 10.80 0.98 ;f?:S}VP;FT”?EI ' $ 5000 Expenses
ulding Viateria )

8 hole corner bracket N/A 6.51 5.35 1.16 $ 1,528 subtotal

& hole flat bracket N/A 7.31 .40

& hole corner bracket M/A 6.56 5.40

2x1 Beam (45 degree coneci 26" 18.59 12.90

45 degree connector beam 12" 19.50 16.40

LYY Y Y T T R R R T R T

0.31 ME Shop Usage (est. Hrs):

1 15 Aluminum Frame (Board)
Aluminum Supports
5.69 Wood Shelf

Prototype
3.10

Metal base plate
0
Graduate Student Support 5 - including fringe

Total Costs 645.15 414.78 230.37 Shop Overhead| | §

[ T R O R N O R S
SR N T ST R T T AE T R Y
SR N T ST R T T AE T R Y
SR N T ST R T T AE T R Y

Totals $ 15285 1,500 & (28)

Budget  Excess




LightBoard Schdule Key
Purchase Items
SNAPSHOT Days
In Progress
Project: LightBoard Future Due Dates

Last Updated: 9/28/2018 - Completed

Month Aug Sept 1 Oct Nov Dec

Task Description Duration| Assign 8/13 | 8/20 9/10 | 9/17 9/28 | 10/4 10/16|10/23(10/30 11/13|11/20(11/27| 12/4 | 12/7 | 12/14|12/21
Final Build

Finalize Solidworks Model 15hr  [Taylor I
DDR Presentation Prep
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Detailed Design Review Team
Work on Problems Revealed from DDR
Create dFMEA

Create Final BOM

LogBook Check #3

Create Detailed Engineering Drawings
Order Glass

Order Frame Components

SNAPSHOT #3

Lightboard Video

Machining Parts

Lightboard Construction

Wiki Site Review

LogBook Check#4

Team Citizenship Grade

Finalized Prototype (Hardware/Software)
Testing Lightboard

Modifications Based on Tests

Poster Development

Print Poster

Final Report (Portfolio)

LogBook Final Review

Complete Lightboard (SNAPSHOT)
Work Area Check-out

Project Files




Questions?
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